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APPENDIX B

GROUP 1 REPORT




Modeling & Sifmulation Needs
or
Research & Development

Group 1

Modeling & Simulation Needs for Research & Development
Group 1

Overview

Needs for successful outcomes
« Front end planning and proper preparation

« Verification, Validation, and Accreditation of each model! In
the internetted simulation

« Proper selection of the models used
« Scenasrio preparation
« Long term management sponsorship
Problems
* Overselling
« Modeling and simulation as the product
+ Excessive/undefined collection of data
« Selection of models with fidelity/resolution limitations
« Caution Is urged in the VV&A process 10 assure modeis are
improved




Modeling & Simulstion Needs for Research & Develiopment
Group 1

Approach and Preliminary Findings

Approach

« User of model

» Developer of models
Preliminary Findings

« Technology available to achieve large
scale simulation networks

- Assemble teams with cross disciplinary
expertise

B8-3

Modeling & Simulation Needs for Research & Development
Group 1

Pre-Execution Near Term Needs

* Training to use model
o ing

- users groups
- acoepted data base (regional data bases)
~ lest cases
« lessons learned
- communications
* Need common scsnarios
- Joint scenarios with service support/sign-up
- User responsibliity for currency, common environment,
weather, littoral shaliow water, etc.

VVEA
Wide band links

B4




Modsling & Simulation Needs for Ressarch & Development
Group 1

Pre-Execution Long Term Needs

Funding, resources
Futuristic scenarios, need for POC for joint future scenarios
Streamiine acquisiion process for M&S technology access
institutionalize large scale internetted simuiations
Simulation support toois

- Simuistion imagery

- Raplid prototyping ‘
M&S Training for senior leadership and through the ranks

B-5

Modeling & Simutation Needs for Research & Development
Group 1

Pre-Execution Critical Issues

« Funding (Near & Long term)
« Detalied standardized joint scenario(s)
« Qualified personnel
+ Maintaining state-of-the-art
« Network of high frequency events
= Latency
- Message traffic
« M&S Training for senior isadership
M&S Training thru the ranks

B-6




Modeling & Simulstion Nesds for Ressarch & Development
Group 1

Execution Near and Long Term Needs

+ On-line QA
« Data collection/reduction

- On-line data capture (network vs stand-alone)
« Real-time scene dynamics

« Standards, Protocols, and Common Interfaces for
interoperablility

+ Increasl rocessin wer and computation speed of
hw lndw 9po P pes

+ Understanding limitations of M&S (overselling)

Modeling & Simulation Needs for Research & Development
Group 1

Execution Critical Issues

+ Reaktime high fidelity sensor simulation
« Dynamic environment/terrain representation

« (nfrastructure for large scale internetted systems not yet
mature If it exists

« Common software modules

+ Visual display systems

high fidelity

- resolution

- processor spesd/update rates
field of view

- 3D

B-8




Modeling & Simulation Needs for Ressarch & Develiopment
Group 1

Post-Execution Near Term Needs

More emphasis on analysis
Formalizing lessons-learmed
Output visualization/formalization
Data extraction
- discrete
- tabulation
- Configuration management of data files
- collection plan
+ immediate after action feedback
* Model caveats/statement of assumptions

Modeling & Simuiation Nesds for Research & Development
Group 1

Post-Execution Critical Issues

« Long term planning (continuity)
- Data processing techniques

- data extraction

-~ data analysis

- data base management

- management of output data from
different simulations

« Facllitate lessons-learned collection /
retrieval

» Documentation
« Muiti-level security

B-10




Modeling & Simulation Needs for Ressarch & Develapment
Group 1

Post-Execution Long Term Needs

- Compute power
+ Technology transfers/insertions
DOD <--> Commercial
+ Update and upgrade to state-of-the-art

« Central archive of simulation files and data
bases

- Data processing techniques
- data extraction
- data analysis
-~ data base management

- management of output data from
different simulations

B-11

Modeling & Simulation Needs for Ressarch & Development
Group 1

General M&S Critical Issues

+ R&D of M&S in support of P&L (-ilitites analysis)
o M&S investment strategy
- central/government facilities
« Underutilized defense contractor facilities
- personnel,equipment
+ Develop/support iong term in-house facilities
« Improved M&S for decision support along the
acquisition cycle
- M&S for risk reduction
» Need for formal education in academia and
Services
+ Multi-level security
« Communications

B-12




Modeling & Simulstion Needs for Research & Development
Group 1

Short List

Library

Joint, Common, Future Scenarios
Standards, Protocols, Common interfaces
Data processing techniques

B8-13

Modeling & Simulation Needs for Research & Development
Group 1

Unique R&D Characteristics

What Is unique about the R&D commun arding models and
shnuln'lgm fty reg 9

+ The tech base used in M&S is produced by the R&D community and

applied by all communities

« For M&S the R&D community Is on the high end of the spectrum in

- use of first principles science based M&S
tempors! resolution requirements
resolution of detall

wes system life cycle cost impact (most of cost is
dmm mlt end ofcgneopt dﬂﬁmlogl)

= leveraging M&S research capabliity of industry

~ fresdom to expiore variations
. For M&S, the R&D community is in the low end of the spectrum
= predefined requirements

B-14

need for diagnostics informstion (why something happened)




Modeling & Simulation Needs for Ressarch & Development
Group 1

Crosswalk of Stated Needs

Working Group Comelation

Test and Evatuation High

Education, Tralning, and Medium
Miitary Operations

Production and Logistics Low

Analysis High

B-15




APPENDIX C

GROUP 2 REPORT




Modeling & Sifmulation Needs
or
Research & Development

Group 2

Modeling & Simulation Needs for Research & Development

Group 2
M&S Roles

Summary of M&S Roles Typical of Participants
Looking At:

« Concepts « Prototypes « Existing Systems
Exploration and Assessment of:

+ Doctrine and Tactics + Systems of Systems - System Integration

« Systems * Processes « information Fiow

« Sub-systen:s + Components « Technologies
in the Context of:

» Mission « Threat « Environment
Against Criteria of:

» Warfighting Effectiveness . System Performance - Feasibility
« Staff Reqs/Human Perf « Logistics Demands + Risk Assessment
. co.t . RAM L] s.'.‘y

c-2




Modeling & Simulation Needs for Research & Development

Group 2
M&S Roles (Concluded)

Representative Examples of M&S-based Explorations

« Enginesring Anatysis « Compatibility & integration

« Understanding « Experimental Design

+ investment Strategy - Documentation of System

* Trade-off Studies « Weather/Environment

» Environmental Quallty « Multi-Spectral Propagation

« Electromagnetic Env Effects « System Stimulation

+ Target Simulators - Threat System Modeling
Additionsl Future Roles

« Stimuiate Data Collection « Software Performance

» Systems/Procedure Design for Non-Traditional Missions/Roles

Modeling & Simulation Needs for Research & Development
Group 2

M&S Types

Dimensions of M&S

« Stochastic vs Deterministic

- Man-in-Loop vs Interactive vs Batch

 Real Time vs Non-Real Time

« Pure Math Models vs Dynamic Simulations
» Discrete Event vs Continuous

« Event Driven vs Time Stepped

 Functional vs Object-Oriented

- Stand-Alone vs Netwnrked




Modsiing & Simulation Needs for Ressarch & Development
Group 2

M&S Types (Concluded)

M&S Pyramid

» Policy

* Theater

« Campaign

+ Engagement

- System

« Engineering Component

- Physics and basic science

Modeling & Simulation Needs for Ressarch & Development

Group 2
M&S Problem Areas
» Non-Standardized, Vaildated or Accredited:
- Models - Scenarios - Environment Data
- Red/Biue/Grey DB - Doctrine Rep - Human Performance
« Lack of CM « Poor Msintainabliiity « Life-Cycle Cost

« Lack of Information on Avaliable Mode! Capabliities

« Over reliance on Contractors for M&S

- Fundamental Knowledge - Visualization « Environmental Rep
« Execution inefficlency « Portabliity « iInmteroperability

+ M&S Instaliation and Operational Complexity (Usabliity)

« Lack of Good Quality Emplirical/Fisid Data

« Models Available Often inappropriate for their Desired Use

« Data Transmission Needs often Exceed Transmission Bandwidth

« Voice Data Capture and Generation

« Access to Black System Capabilities + MLS

c6




Modeling & Simulation Needs for Research & Development
Group 2

M&S Needs - Pre-Execution Activities

+ Find the modes! or bulid the mode!

« Acquire/develop the data base

+ Define/select the scenario

« Problem definltion

« Evaluation criteria

« Identify critical issues for mode! coverage test plan
+ Validate (VV&A)

« Find resources

+ Define inputs and outputs

+ Manage expectations

C-7

Modeling & Simulation Needs for Research & Development
Group 2

M&S Needs

+ Model Librarles and Repositories
- On-line information clearinghouse
- Easlly accessible products
~ Centers of expertise (on models and spplications)
- Centralized coordination & distributed Implementation
(proponents)
-~ Muiti-level Securlty

< Data Repositories
= On-line Information clearinghouse
- Easlly accessible products
~ Standardized and accredited
~ Centralized coordination & distributed implementation
{proponents)
- Multi-level securlty (Including proprietary and sensitive data)
- Rainbow spectrum of force dats

c-8




Modeling & Simulation Neads for Ressarch & Development
Group 2

M&S Needs (Continued)

 Standardized VV&A process, procedures and pol
- Models and eonfodomlompéi models policy

« Education and training for M&S and data users (DOD-sponsored)

- Civilian and mil career path integration
- Training mtctl:tl:rxnd uwph.andbo“gk

+« Common DOD M&S architectures
- Portabllity
- Simulation control standards
- Standard SW and languages
- Omn ms including reference model
- Simulation control standards

« increased awareness of management and leadership

C-9

Modeling & Simulation Needs for Research & Development
Group 2

M&S Needs (Continued)

« Advanced Simulation Support Environment
- Graphical User interface
- Object/Class Libraries
~ Automated data introduction
-~ Scenario development tools
-~ Audtt Trall
~ Automatic report generation (with graphics)

- Tools to estimate resource requirements (HW, Comm)

- Assist in data capture

c-10




Modeling & Simulation Needs for Research & Developmant
Group 2

M&S Needs (Continued)

« Scenario definition and repository
= Muttiple levels of scope (combined — one-on-one)
-~ Approved/accepted

Realistic and stressful environments

Multi-level Security

Automated/electronic

C-11

Modeling & Simulation Needs for Ressarch & Development
Group 2

M&S Needs (Continued)

Runtime monitoring, reduction, & presentation

Better, faster graphics

Faster execution

Real-time environmental data

More flexible HW & SW procurement policy

R&D access to warriors and training & testing exercises
R&D community involvement in DIS PDU definition

M&S should cover complete spectrum of military & non-miiitary
operstions

C-12




Modeling & Simulation Needs for Resssrch & Development
Group 2

M&S Needs (Continued)

Understanding of what raw data should be retained
Faster data reduction — Including video and audio

Capturing lessons learned into repository
- Mode! development

- Model use

- Feeds back to M&S requirsments

interoperability
- DOD-wide
- interface and documentation standards (DIDS)
= Muiti-domain/discipline M&S

C-13

Modoeling & Simuiation Needs for Research & Development
Group 2

M&S Needs (Continued)

Hypermedia

Adequate funding for
- Simulation technology
- Infrastructure

Procurement policy appropriste for need & potential of M&S
= Mandatory use of M&S
= Data rights
= Acquisition strategy

C-14




Modeling & Simuiation Needs for Ressarch & Developmaent
Group 2

M&S Needs (Concluded)

NEW MODEL FUNCTIONALITY

» Model of human behavior in C2 (decision making Including
variabllity)

« Standardized environmental modeis
« Multispectral visualization
« Dynamic spatial resolution

* Natural/man-made snvironmental dynamics

C-15

Modeling & Simulation Needs for Reseerch & Development
Group 2

M&S Long-Term Needs

Next generation simulation support snvironment
= Intelligent Simulation Management Too!
- [ntelligent Simulation Maintenance Ald

Seamiess interfaces between simulations & outside world
- Mutltiple resolution levels
-~ Multi-echelons

Standardized data journaling capabliities embedded In
M&S (user selectable)

Supplement M&S with embedded Instrumentation and
field data coliection

C-18




Modeling & S;mulation Needs
or
Research & Development

Results

GROUP 2

Modeling & Simulation Needs jor Ressarch & Development
Group 2

High PrioritLNear-Term Needs (oroeren)

Adequste funding assumed for:
- Simulation technology
- infrastructure

« Standardized VV&A process, procedures and policy
- Modesls and confederations of modsis

« Model Libraries and Repositories
= On-line information clearinghouse
Easlly accessible products
Centers of expertise (on models and applications)
Centralized coordination & distributed implementation (proponents)
Mutlti-level security ;

« Model of human behavior in C2 (decision making Iincluding variablility)
c-18




Modeling & Simulation Needs for Ressarch & Development
Group 2

High Priority Near-Term Needs

Data Repositories
— On-line Information clearinghouse
- Easlly accessible products
- Standardized and accredited

-~ Cantralized coordination & distributed implementation
(proponents)

= Multi-level security (Including proprietary and sensitive data)

- Rainbow spectrum of force data

- Interiace and documentation standards (DIDS)
= Muiti-domain/discipline M&S

Cc-19

Modeling & Simulation Needs for Resesrch & Development
Group 2

High Priority Near-Term Needs

+« Common DOD M&S architectures
~ Portabllity
Simulation control standards
Standard SW and languages
Open systems Including reference model
Simulation control standards

+ Standardized environmental models

C-20




Modeling & Simuiation Needs for Research & Development
Group 2

Medium Priority Near-Term Needs

« Education and training for M&S and data users (DOD-sponsored)
-~ Civilian and military career path integration
-~ Training materiais and user handbook
-~ Increased awareness by management and leadership

+ Scenario definition and repository
= Multiple levels of scope (combined— one-on-one)
- Approved/accepted

Realistic and stressful snvironments

Multi-level security

Automated/electronic

R&D community involvement in DIS PDU definition

Faster data reduction — including video and audio
C-21

Modeling & Simulation Nesds for Research & Development
Group 2

Medium Priority Near-Term Needs

+ Advanced Simulation Support Environment

- Graphical Ussr Interface

= Object/Class Librarles

=~ Automated data introduction

-~ Scenario development tools

- Audit trall

~ Automatic report generation (with graphics)

- Tools to estimate resource requirements (HW, Comm)
= Assist In data capture

Cc-22




Modeling & Simuistion Needs for Research & Deveiopment
Group 2

Medium Priority Near-Term Needs

Capturing lessons isarned Into repository
- Model development

- Model use

- Feeds back to M&S requirements

Procursment policy appropriate for need and potential of M&S
~ Mandatory use of M&S
- Data rights
- Acquisition strategy

Naturalman-made environmental dynamics
Faster execution

Real-time environmental data
Cc-23

Modeiing & Simulation Needs for Research & Development
Group 2

Low Priority Near-Term Needs

M&S should cover complete spectrum of military & non-military
operations

Dynamic spatis! resolution

Runtime monitoring, reduction, & presentation
Better, faster graphics

More flexible HW & SW procurement policy
Understanding of what raw data should be retained

Hypermedia

C-24




Modeling & Simulation Needs for Research & Development
Group 2

Prioritized Long-Term Needs (Ordered)

+ Next generation simulation support environment
-~ Intelligent Simulation Management Tool
- Intelligent Simuiation Maintenancse Aid

« Seamiess interfaces between simulstions & outside worid
= Mutltiple resolution levels
- Multl-echelons

+ Supplement M&S with embedded instrumentation and fleid
data collection

« Standardized data-journaling capabliities embedded in
M&S (user selectable)

C-25

Modeling & Simulation Nesds for Resesrch & Development

Group 2
M&S Needs - Critical Issues
People not avaliable
Corporate vision

Communication between activities/peopie

Education of developers/implementors, users, and decislon makers
Mission definition flux

Distributed network management managing confederation of net members
Collect data on human C3 decision-making behavior

Simuiation technology PE (service & DOD)

Adequate funding for:

- Simulation technology

- Infrastructure

Data needs defined, responsibliities fixed, timelines established, data base
popuiated

More efficlent code, powerful HW and high-speed communications networks
Advantageous utllization of distributed processing

C-26
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Modeling & S;mulation Needs
or
Research & Development

Results

GROUP 3

Modeling & Simulation Needs for Research & Cevelopment
Group 3

M&S Types

« Training

« Manpower/Personnel

o Medical
- Operational Combat Medicine
« Health Risk Assessment
- Basic Biomedical Sciences
« Man Machine Interface

« NBC

« Civil Engineering

« Environmental Quality

+ Textlle/Food

« Fuels and Lubricants

D-2




Modeling & Simulation Needs for Research & Development
Group 3

M&S Problem Areas

Technical Problems Identifled in Topical Subjects

« inadequate Software "llities” and Configuration Management
» Deficlent VV&A

» [Inadequate Warrior Models

» Modelers Are Data Poor, Simulators Are Measure Poor

« insufficient Tools

+ MA&S inventory Problem

« Visualization and Graphic Display of Resuits

Modeling & Simuistion Needs for Research & Development
Group 3

M&S Problems (concliuded)

Management Problems

* Models and Simulations Are Poorly Defined

+ Devailopers, Owners snd Users Not Clear

- Stovepipe Approach to M&S Development and Use

+ Care and Feeding of infrastructure (People and Resources)
+ M&S Phobia at the Top, Paradigm Shift Needed




Modeling & Simulation Neads for Ressarch & Development
Group 3

Training - Pre-Execution

» . Good definition of the problem or the goafs the simuiation must
address

« Rerative, pro-active participation/interface between user &
designer/bu’ider

- Consistent |.olicy to work toward common goals of inter. abliity
exchange, and use/reuse by a ‘community of users’ vice single user

where possible
« Clear achlevable standards as goais for all to strive to
« Data bases - usable, changeabls, and compatible
« MA&S tools to bulld training
« Library - inventory assistance,
- VV&A of M&S,
- Accsess tools
« User - Need - Requirement - Result user ** modeler ** simulator
o Access Tools - >
- muiti-use,
- flexible fidelity and low cost

D-5

Modeling & Simulation Needs for Research & Development
Group 3

Training - Pre-Execution (Continued)

« Visibie -liities (VV&Aed)

« Standards

+ Vision — Strategy — Policy

« Man-Machine Interface

« Behavioral models

« Detsrmine data collection requirements




Modeling & Simuiation Needs for Research & Development
Group 3

Training - Execution

» [terative fesedback from user in a timely fashlon, coupled with
iterative feedback involving DMSO

« Joint Policy/Guidance that forces joint communications, data
exchange and realistic tests/demos of interoperability

+ Devsiop and maintain ’olm test beds which are reconfigurable
and/or adaptable for different scenarios/uses

» Auto data colisction/processing
« Intrusion whils executing
« Monitoring system (ID suspect areas)
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Modeling & Simulation Needs for Ressarch & Development
Group 3

Training - Post-Execution

Review of simulation used

- Mest requirements (fidelity, reliability, maintainabliity in support of
training??)

- Can it be adapted / used / reused for other users?

Commitment / Decision on follow-up (kiil project, add to It, “export” to
commerclal use, etc.)

Review for "common concepts” and MOE

Data processing / transfer

Documentation/ VV&A update system
Configuration management

CAD / CAM concurrent engineering standard output




Modeling & Simulation Needs for Research & Development
Group 3

R&D Training Needs

Tra:al:'g testbed that allows seeing, doing, & tsarning with shough
rea

Testbeds that are flexible & modular (Including scenario and data
base generation) that are user friendly

Task/training specific models of human subsystems (e.g., visual,
coghnitive, propreceptive, ergonometric models)

Measurement and feedback methods linked to task & training
objectives

Msthodology for projecting simutation and modeling needs for
training use

Modeling & Simulation Needs for Research & Development
Group 3

Manpower / Personnel

Force, organization, duty cycle, and functional trade-off
models (including ﬁuorvo. National Guard integration)

Manpower allocation by system and function
Methods of modeling workioad including crew/team interaction

Determinants of combat success inciuding motivation,
cohesion, and other sociological issues

Clsssification and testing models
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Modeling & Simulation Needs for Ressarch & Development
Group 3

Health Risk Assessment Needs

« Interaction of multiple "stressors” on individual

- Biological - chemical warfare
- industrial environment
- Environmental quality

- Life-cycie costs of acquisition

D-11

Modeling & Simulation Needs for Resesrch & Development
Group 3

Operational/Combat Medicine

« Skiits enhancement in wartime scenarios, battiefield wounds/injurles,

“virtual" cadavers

» Logistica/supplies/skilis/equipment packages specific to
scenariothreat

« Remote delivery of skiils
- surgeon @ medical center iIn communicstion with medic in fleld

D-12




Modeling & Simuiation Needs for Resesrch & Development
Group 3

MEDICAL

Impacting manpower/psrsonnel training
= Casualty streams
« Workplace ssfety/injury
« Ergonomics
« infectious disease
« "Environmental” stressses, heat, cold, stc.
« Healith promotion/Intervention
- Drugs & alcohol
- Physical fithess

D-13

Modeling & Simulation Needs for Research & Development
Group 3

Basic Biomedical Sciences

+ Integration of anatomic functional, biochemical
paradigms of brain function

+ Vaccine development

« Molecular biology

» Enhanced performance drugs
* Rest-slesp cycles
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Modeling & Simulation Needs for Ressarch & Development
Group 3

Man-Machine Interface

Validated life science/physiologicsl models
High performance AC enclosed environments
Human factors

Alircrsft accident reconstruction
Blo-mechanical

D-18

Modeling & Simulation Needs for Ressarch & Development
Group 3

NBC

Multipie problems of handling combined wounded & NBC
contaminated casuaities from triage to cure

Preventive NBC

= Future threat agents

- Future threat cures

Light weight/ breathing combined contaminate bullet proofing
Better NBC Detection Sensors

Accurate Environmental Models
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Modeling & Simulation Needs for Ressarch & Development
Group 3

Civil Engineering

« Multiple-use Joint Services test beds for VV&A

« Visualization capabiiities for voluminous Input / output data
+ Common conceptual basis to help simulation developers
« Upgrade material / interaction models

+ Devsiop facliity / mission relationships

« Modeling human factors/perceptions

« Standardized architecturs for heterogensous data bases
« Iimprove modsl efficlency (vectorize, adaptive grids)

« Develop accurate failure models

+ Expert systems for damage assessment

+ Concurrent engineering modeis for facllity acquisition
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Modaiing & Simulation Needs for Resesrch & Develcpment
Group 3

Environmental Quality(EQ)

Common conceptual basis for modeling environmental quality
related processes

Object-oriented geographic Information system that can handie
both raster and vector information

Object-oriented M&S snvironment that integrates procedural
and declarative programming

Rapld prototyping capabllity (simulations)
Corporate environmental quality knowledge / data bases
£Q "executive agent”

Better understanding of the physical and blologics! processes
affecting EQ

gamr understanding of how to mode! sociological aspects of
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Hodeling & Simulation Needs for Ressarch & Development
Group 3

Textiles / Food

Individual warrior mode! and simulations

- Link high resolution item/component models to low
resciution, macro theater-level simulations

- Facllitate DOD technology investment decisions for Thrust 8
- Optimize combat effectivensss for the individual combatant

- Assess impacts on survivability resulting trom changes in
warfighter equipment, training, and doctrine

User friendly interface

= Facliltate development
= Reduce start up effort

- Saves time & resources

Automated forces — eliminats any requirement for other nodes
to be "present” when running simulations and R&D excursions
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fodeling & Simulation Needs for Research & Development
Group 3

Textiles / Food (Continued)

« Electronic catalog — data base of what's avallable & POCs /
instructions for use / help

« Multiple use models — address mulitiple requirements /
probiems with single appiication

« Standard framework for scenario excursion
= Abllity to explore options — desert, arctic, etc
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Modeling & Simuiation Needs for Ressarch & Development
Group 3

Fuels / Lubricants / Consumables

« Campalgn-level modeling to identify logistics problems in
sustainment

- Replenishment requirements

- Bulk storage requirements

- Distribution requirements — heed year's inventory
- Threat proof

- Methods / doctrine to shrink requirements weight/cube
(dehydration)

+ Environmental safety/occupastional health
« A/C fuel system virtual prototyping
- Leak avoidance

-1

Modeling & Simulation Needs for Ressarch & Development
Group 3

Wrap-Up

How Did It Work? Quite Weli!

- Group adopted a solutions-oriented approach early on

What Worked Particularly Well?

- Organization Into subgroup speciality areas

- Point Man ("Expert") in each area to develop products
Lotiotscunom overview to distill solutions that apply across the

What Didn't Work Well?
- Diversity of Topics

- Group felt that each subgroup was worthy of consideration as lts
own working group

Recommendations: Are solution oriented
Our Question: To what extent will recommendations be adopted?
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Modeling & Simuilation Needs for Research & Development

Group 3
PRE-EXEC EXEC POST EXEC
based on current 10 soiutions .
E ‘-74’-'('0‘“;‘0 var, A anatyel nu:rum'wa.mm
A - oon - custemer entisfied?
R sppreach Address solution based en « New custemeriowner?
Custemeranalyst/ modeter IF custemer MOE MOS MOP - what wes decision support
T interlace Upgrede provided by MAS?
E - pragmatic approach - model application Update sppiicatiens toolbox
G Applications 100! bex - reduce data deluge using
- muitiple use medels, dats MOE, 8P, anslysis
148 Poiicy - COEAORD/TEMP Approach
Dosk top referances
ToPdown uss santerie ir Technalogy seiutions besed on | oque policy se spprepriste
A SYeiems (1o put ead on TOT) ) iy 118 to0a on
R Combat, combst Supporn, present (dats)defining Provide DOD deskiop mlerence
Combat servics support
T Oriven by: - strategy(policy) projacied (data)estadiiehing Updets standarde “Nomry™
E . tactics { force level) needs, tactics
R - Systoms  Campaign modeli Sirstegy-Policy-(Scenario/Thres})
M - Subsystems ( Engineering SUN applicable?
models) “ULibrary” updete
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Modeling & Simulation Needs for Research & Development

Group 3

Information Flow Paradigm

Breaking the Stovepipes

USMC

USN

e

USAF
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Modeling & Simulation Needs for Ressarch & Development
Group 3

Problems --> Solutions

Problem: Models and Simulations are Poorly Defined
* Near-term Solutions
- M&S to support warlighter system
- Establish top-down applications tool book
- multiple use modeis
- 8 rroprhu data
- M&S policy for COEA/ORD/TEMP
- user-oriented deskiop reference
- Base on strategy-tactics-technology-policy related to
scenariothreat

" P tatnian (tom-down) M&S standards for decs! n
- own andards for on sup
- M&S for Str yILollcy Decision Support po
- M&S for Force Leve! Tactics Decision Supm
- M&S for Campaign Outcome for Systams sion Support
- M&S for Systems Engineering at Platform Level
- Combat Systems (put lead on target)
- Combat Support Systems
- Combat Service Support Systems
- M&S for Enginesring (to physics) at Subsystem Level
- Data Management based on the above

D-25

Modeling & Simulation Needs for Research & Development
Group 3

Problems --> Solutions

P: Developers, owners, and users not clear

S: Invoive owners and users by providing solutions to
strategy/tactics/ technology deficiencles (user focus)

S: Define role of owner/user and interaction with Decision
Support Force
- System Engineer
- Evaluator/Analyst
- Modeler/Coder
- Tester
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Modeling & Simulation Nesds for Ressarch & Development
Group 3

Problems --> Solutions

P: Stovepipe Appruach to M&S Development/Uss

S: Educate acquisition force at DSMC (customer/user;
decision maker/decision support force)

S: Orient DOD M&S directive to customer/user desktop
reference on M&S

S: Make oetter use of information sharing by Military
Operations Research Soclety
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idodeiing & Simulation Needs for Research & Development
Group 3

Problems --> Solutions

: Reluctance to use M&S by top-level Management

: Base technology solutions on current top-level

strategy-tactics-technology (needs) future scenario threat

: Take top-level solutions to top-levs! executives
: Make top-level solutions understsndable
: Educste top level executives as they come up through the pipeline

- DSMC
- service schools

: Im:lmm paradigm by providing user (decision maker) with
un

erstandable graphics visualization o‘ statistical outcome

D-28




Modeling & Simulation Needs for Ressarch & Development
Group 3

Problems --> Solutions

P: Care and feading of Infrastructure

S: Include M&S decision support work force in DAWIA training
S: Train decision support force at DSMC

- gystem analyst/operations researcher

- modeler/simulations developers

$: Provide resources .. train and retain highly qualified
infrastructure

D-29

Modeling & Simulstion Needs for Research & Development
Group 3

Critical Issues

+ MAINTAIN USER PERSPECTIVE
- Know who user (customer) Is
- Know what his strategyactics are
- know what decision support user needs
- Know difference betwsen decision support team and user

- BREAK DOWN STOVE-PIPES (NOT ENOUGH IPPD)
- Production and logistics (P&L) community abrencs
- Range community absence
- Analytical community absence

+ TOP-LEVEL LEADERSHIP TO INSTITUTE M&S

- Policy

- Resource allocation

- Education

- User involvement in the process

BOTTOM LINE: USER FOCUS! USER FOCUS! USER FOCUS!
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Modeling & Sifmulation Needs
or
Research & Development

Results

GROUP 4

Modeling & Simutation Needs for Ressarch & Development
Group 4

M&S Roles

= Requirements generation and validation

» Concept validation

+ Sub-system performance and design

» Technology demonstration and development
« Software design and validation

+ Testing and training
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Modeling & Simulation Needs for Ressarch & Development
Group 4

M&S Types

« Digital

« Hardware-in-the-loop

+ Man-in-the-loop

« Distributed Interactive Simulation

« Hybrid (analog/digital representations)

+ Physical effects models (e.g., computational
fluid dynamics)

Modeling & Simulation Needs for Research & Development
Group 4

M&S Problem Areas

inabliity to identify what is avalisble In the community
Lack of standards across the community

Lack of avallable highly capable user friendly tools that can
be used across a by set of computer platiorms

Current engineering approaches to model development
limits reusabllity

Current simulation cannot be used to meet the smerging
qull.r:tv)mm of the new world situation (e.g., joint regional
con

Lack of communication/coordination of developers and
application
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Modeling & Simulation Needs for Resesrch & Deveiopment
Group 4

M&S Problem Areas (Continued)

Lack of concurrent simulation (in terms of performance,
producibliity, logistics, testing, and training)

Computational speed is still a limitation for a class of R&D
simulations

Lack of adequate sources of truth for validation
Data/databases

- Lack of data

= Knowledge of available data

- Validation/certitication

Sensor simulation for hardware In the loop
- Multispsctrum

= Clutter background

- Countermeasures

- Complex targets

Abiifty to mods! behavioral representation

Modeling & Simulation Needs for Ressarch & Development
Group 4

M&S Policy Problems

« Lack of a consistent clear multi-year
objective and vision (R&D simulation
infrastructure)

 [Inabllity to maintain simulation expertise in
a climate of resource reductions (e.g.,
personnel, budgets)
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Modeling & Simulation Needs for Ressarch & Development
Group 4

Prioritized Near-Term Needs

Top Level Methodology

Need to develop M&S top level approach for R&D including
model/simulation suitabllity/applicabllity

Requirement to include all design factors (performance, cost,
produceability, logistics, etc.) into integrated M&S methodology/approach
to support the entire acquisition life cycle

Development a process to define Operational Situation circumstances

from which scenarios can be drawn with the objective of defining factors
such as environment, order of battle, tactics, threats, etc.

Process needs to focus on producing a highly flexible method for
assessing npldl! changing scenarios which provides the basis for clear
statement of M&S objectives

Need to identify appropriate Meastires of Effectiveness to be used Iin
Synthetic Environments that represent a spectrum of joint operations to
assess the value added as a resuit of technology alternatives and
enhancements
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Madeling & Simulation Needs for Ressarch & Development
Group 4

Prioritized Near-Term Needs

infrastructure

+ Develop standards which address:
- Documentation
- Contfiguration Management
- VV&A
- Architecturs

to achieve lmororonblllty across simulation environments (virtual,
constructive, real) and software reussbliity, transportabllity and
share-abliity

« Establish methodologies and procedures for vertification and
validation for levels of simulation accepted by the services
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Modeling & Simulation Needs for Ressarch & Development
Group 4

Prioritized Near-Term Needs

Infrastructure (Continued)

Create robust Distributed Iinteroperable Simulation

- Reconfigurable simulator to support virtual prototyping

- Methodology to reflect fidelity from lower leve! simulations Into DIS
- Computer generated forces/Human behavioral representation

= Virtual Reality — porting the individual into the environment

- Dynamic Environment representation

- Configuration testing for network assets

- Dispiay technology

- intsiligent gateways/bandwidth

- Correlation techniques for dissimitar simulator linkage

Modeling & Simulation Needs for Resssrch & Development
Group 4

Prioritized Near-Term Needs

Infrastructure (Continued)

Requirement to establish standards for databases, a data dictionary and
procedures for accrediting (traceabllity) data, also methodology how to
deal with data voids

?l;tl“!:au tool to automatically provide data based on level of simulation
elity

Database tool needs to address the M&S architecture consideration to
provide required data

Need a slectronic M&S llbnrnwhlch can be used to provide M&S user a
catslog of existing validated M&S, documentation, databases, software
modules and an assessment of use/limitation

Need to develop an A/l tool to support query of model catalog

N'oml software source code repository as standardization becomes a way
of life
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Modeling & Simulation Needs for Ressarch & Development
Group 4

Prioritized Near-Term Needs

R&D S&T World

« User friendly simulation development tools and run time
environment are required
- speeds development
- enhances user understanding of technology capabliity
- reduces etrors

+ Develop advanced target/environment presentation system for
hatd\n?apro-hotm-loop'c’l:nuhﬂon pre Y

Needs to address multispsctrum, clutter background,
configuration management, countermeasures, etc.

To conduct svaluation and testing of developmental hardware in a
laboratory environment

- Develop common support models for: threats which provide
performance characteristics, countermeasures, multispectrum
signatures, and environmentat! representations of clutter,
background, atmosphaere, etc.
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Modeling & Simuistion Needs for Ressarch & Devslopment
Group 4

Prioritized Near-Term Needs

Number 1:

Standards (Infrastructure)

Number 2: Top Level Approach for R&D (Top Level methodology)

Number 3:
Number 4:
Number 5:
Number 6:
Number 7:
Number 8:
Number 9:

Concurrent Engineering (Top Level Methodology)

VV&A Methods & Procedures for Reussbility (infrastructure)
User Friendly Tools and Environment (R&D S&T)

Scenarios for Joint Operations (Top Level Methodology)
Representation System for HITL (R&D S&T)

Robust DIS Synthetic Environment (infrastructure)

Common Support Models (R&D S&T)

Number 10: Database Standarde/Dictionary (Infrastructure)
Number 11: MOEs (Top Level Methodology)
Number 12: MA4&S Library/Tools (Infrastructure)
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Modeling & Simulation Needs for Ressarch & Development
Group 4

Critical Issues

« Development/retention of simulation sxpertise

« Ciear muiti-year vision/objective for the M&S community
{Line item Investment strategy)

. la;osrurvleo cooperation for informstion exchange in
* Reusabliity isn't taken serious — Remains fiction

« Suhabliity of force-on-force to measurs military worth of
S&T products
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Modeling & Simulation Needs for Resesrch & Development
Group 4

M&S Needs

1 Development of Joint Operational Scenarlos

Need a process to define Operational Situation circumstances from
which scenarios cen be drawn with the objective of defining factors such
as environment. order of battle, tactics, threats, etc.

Process needs to focus on producing a highly flexible method for
assessing ra IdIY changing scenarios which provides the basis which
provides the basls for clear statement of M&S objectives

This shouid shouid be viewed as a starting point to a process. Unless we
look at this as an entire process our efforts will be able to be merged
together

ARhough scenario generation ls tmlcally soeon as a policy issue —
Issued to the Services as part of the DG "—lit is our view that there are
technologles that can be brought to bear in a process to help those
policy makers provide quickly, more detalled, meaningful scenario data
to the M&S community

This would Jruﬂunhaneo focusing the M&S effort to make them more
sultable and applicable to the study sffort
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Modsling & Simulation Neads for Ressarch & Development
Group 4

M&S Needs (Continued)

2 Need to identify appropriate Measures of Effectiveness to be used in
Synthetic Environments that represent a spactrum of joint operations to
assess the vaiue added as a result of technology alternatives and
enhancements

3 Requirement to Include all design factors (performance, cost,
produceability, logistics, etc.) into integrated M&S methodology/approach to
support the entire acquisition life cycle

4 Develop advanced target/environment presentation system for
hardware-in-the-loop simulstion. Needs to address muiti-spectrum, clutter
background, configurstion management, countermeasures, etc.

To conduct evaluation and testing of developmental hardware in a
{aboratory environment

5 Establish methodologies and procedures for verlfication and validation for
levels of simuiation accepted by the services
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Modeling & Simulation Needs for Ressarch & Development
Group 4

M&S Needs (Continued)

8 Requirement to establish standards for databasas, a data dictlonary and
procedures for accrediting (traceability) data, also methodology how to
deal with data volds

R:u“!‘uu tool 10 automatically provide data based on leve! of simulation
ity

The database tool needs to address the M&S architecture consideration to
provide required data

7 Develop standards which address:
- Documentation
- Configuration Management
- VV&A
= Architecture

to achieve lntororonblmy across simulation environments (virtual,
constructive, raal) and software reusabliity, transportabllity and
share-sbliity
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Modeling & Simuiation Needs for Resesrch & Development
Group 4

M&S Needs (Continued)

8 User friendly simulation development tools and run time
snvironment are required

- speeds development
- enhances user understanding of technology capability
- reduces errors

9 Need a electronic M&S library which can be used to provide
M&S user a catalog of existing validated M&S, documentation,
databases, software modules and an assessment of
use/limhation

Need to develop an Al tool to support query of model catalog

Need software source code repository as standardization
becomes a way of life
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Modeling & Simulation Needs for Ressarch & Development
Group 4

M&S Needs (Concluded)

10 Create robust Distributed Iinteroperable Simulation
- Reconfigurable simulator to support virtuaf prototyping
. glosthodology to refiect fidelity from lower level simulations into

- Computer generated forces/Human behavioral representation
« Virtual reality — porting the individual into the snvironment

- Dynamic environment representation

- Contiguration testing for network assets

- Display technology

« Intelligent gateways/bandwidth

- Correisation techniques for dissimilar simulator linkage

11 Develop common support models for: threats which provide
performance characteristics, countermeasures, multispectrum
signatures, and snvironmenta! representations of clutter,
background, atmosphere, etc.

12 Need to develop M&S tor level approsch for R&D including
modelsimulation sultabllity/applicabliity
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Modeling & Simulation Needs for Ressarch & Development
Group §

Grouped Roles of M&S

1. Technical

« Engineering design tradeofis

* Test driver (DT/OT) (2)

+ Testdesign

« Development & evaluation of design concepts

+ Human factors engineering (2)

+ Performance analysis and projections (2)

* “lities” impact assessment ~ uceability, maintainabllity,
rellabliity, supportability, survivability, vuinerabllity, shop fioor
layout, (aif)

« Safety analysis (2)

« Accident anslysis (2)

« Concepts tradeoffs (all)

« Security (essential technology protection)




Modeling & Simuiation Needs for Research & Development
Group §

Grouped Roles of M&S

2. Operational
* Requirements refinement
» Tactics development
* Nuclear safe sscape weapons delivery (1)
« Conventional safe escape weapons delivery (1)
« Mission planning
3. Economic
« Cost & scheduls projection and analysis (sconomic model) (4)
+« COEA (9)
« Analytical basis of investment strategy (4)
+ Atfordabliity/quantities analysis
4. Management
« Audit trall of acquisition process (1)

Modeling & Simulation Needs for Research & Development
Group §

M&S Types in Member's Organization

Campaign
Scenario-threat Mission
Platform
cost
/ | Subsystem
/ ~\, Engineering (specific)
[ \Dltabnu




Modeling & Simulation Needs for Ressarch & Development
Group 5

Grouped M&S Problems

1. Technicai
Lack of interoperability (4)
imprecise kno vledge of physical process (physics)
Lack of dats element description («)
inadequate/Incorrect resolution (granularity isst’a)3)
Poor user interaciion practice during mode! dav (2.4)
imprecise vocabuiary (4)

2. Operational
imprecise requirement definition (4)
Requirement instabliity (4)

Modeling & Simulation Nesds for Pessarch & Development
Group §

Grouped M&S Problems

2. Economic
Cost growth (4)
Resource competition (M&S vs other uses of resources (4)
Resources to set up model to run (4)
inadequate resources (funding, manpower/sklils,
equipment, facliities, mgmt commitment) (4)




Modeling & Simulation Needs for Ressarch & Devalopment
Group §

Grouped M&S Problems

4. Management
Configuration control (documentation, etc.)
VV&A (high cost & lack of method) (3)
Standards
{r;)pnclu “approved” scenarios (or no approved scenario)

Lack of common library (duplication of effort)

Career path

Blind use / oversalling of models (1)

Lack of adequate communications Infrastructure (3,1)
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Modeling & Simulation Needs for Ressarch & Development
Group §

Priority M&S Problems

« Lack of common library (duplication of sffort)

+ VV&A (high cost & lack of method)

« Lack of interoperabliity

 Inadequate resources (funding, manpower/skills,
equipment, facliities, management commitment)

» Standards




Modeling & Simulation Needs for Ressarch & Development
Group §

Prioritized Needs

Resources
- Management Commitment
« Avallabliity(Before, During, After)
Personnel
Faclilties
Modeling and Simulation
Funding

Management Infrastructure

Library

- Repository
Models & Simulations
Standard Data
Archives/Reports

- Clearing House
Modeis &Simulations
Facliities
Other
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Modeiing & Simulation Needs for Ressarch & Development
Group §

Prioritized Needs (Continued)

Standards
- Definitions
- interfaces/Interoperability
- Open system Architecture
- VV&A
- Databases
- Scenarios
Communications
- Infrastructure
- Multi-level Security
Feedback into M&S process
- Lessons learned from M&S use (development, DT/0T, stc)
- Adequacy, applicabliity, and utility of M&S used
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Modeling & Simulation Needs for Research & Development
Group §

Prioritized Needs (Concluded)

Expertise Renewal
- Centers, labs, facliities, personnel
- VV&A support
- Continuous M&S improvement
- Foster M&S R&D, and availabliity
Configuration control
increased involvement and support of M&S
- User
« Customer
- Management
Determine when/where M&S is appropriate for application
independent VV&A
- Referral service
Rapid M&S reconfiguration capability
User responsive technical support
Joint M&S users group
Detalied execution plan
Rapid, automated data reduction, analysis, and presentation
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